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DESCRIPTION 



HEAT EXCHANGER TUBE PANEL MODULE, AND METHOD OF CONSTRUCTING 
EXHAUST HEAT RECOVERY BOILER USING THE MODULE 

5 

Technical Field 

The present invention relates to an exhaust heat recovery 
boiler (hereinafter, referred to occasionally as HRSG) to be 
used for a combined cycle power plant, more specifically, an 
10 exhaust heat recovery boiler construction method 
(modularization method) and a heat exchanger tube panel module 
structure to be used with this method. 



Background Art 

15 A combined cycle power plant using a gas turbine has a 

high heat efficiency in comparison with a thermal power plant 
using a coal-fired boiler, and the amount of SOx and soot and 
dust generated from the combined cycle power plant is small 
since it uses natural gas mainly as fuel, and therefore, the 

2 0 burden on exhaust gas purification is small , whereby the combined 
cycle power plant has gained attention as a power plant with 
great future potential. Furthermore, the combined cycle power 
plant is excellent in load responsibility, and has gained 
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attention simultaneously as a power generation method which 
can rapidly change its power output in accordance with power 
demands, suitable for high-frequency start and stop (daily start 
and daily stop) . 
5 The combined cycle power plant comprises main components 

including an HRSG for generating steam by using a power 
generating gas turbine and exhaust gas from the gas turbine 
and a steam turbine for generating power by using steam obtained 
by the HRSG. 

10 Fig. 1 is a schematic block diagram of a horizontal HRSG 

having a supporting burner inside, wherein the HRSG has a casing 
1 that is a gas duct in which exhaust gas G from the gas turbine 
flows horizontally, the supporting burner 2 is disposed at the 
inside of the casing 1 at an inlet of the gas turbine exhaust 

15 gas G, and at the downstream side thereof, a bundle of a number 
of heat exchanger tubes 3 are provided. The heat exchanger tube 
bundle 3 is generally provided with, in order from the upstream 
side to the downstream side, a super heater 3a, an evaporator 
3b, and an economizer 3c, and in some cases, provided with a 

20 reheater (not shown) . 

Equipment including the HRSG that compose the combined 
cycle power plant have small capacities in comparison with 
equipment composing a high-capacity thermal power plant, and 
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can be transported after being assembled up to a stage close 
to completion within a plant equipment manufacturing factory, 
and in this case, installation on site is comparatively easy. 
Therefore, installation is completed in a short period in 
5 comparison with high-capacity equipment composing the thermal 
power plant. 

However, even under these circumstances, the HRSG is not 
small in size, and its installation requires enormous labor 
and time. For example, for conventional installation of an HRSG, 

10 a bundle 3 of a necessary number of heat exchanger tubes each 
of which includes one hundred and several tens of heat exchanger 
tubes and headers as one unit are transported to a construction 
site, and heat exchanger tube panels are suspended for each 
unit from support beams provided on the ceiling of the HRSG 

15 casing constructed in advance at a construction site. Such work 
of suspending thousands or ten of thousands of heat exchanger 
tubes at a high place is not only dangerous but also results 
in an extended work period and high construction costs. 

Therefore, a technical development has been strongly 

20 demanded which makes the construction of an HRSG easy by dividing 
the heat exchanger tube bundle 3 of the HRSG into several modules 
and modularizing the equipment composing the HRSG so that the 
modules are completed as one unit within a manufacturing factory 
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and installation is completed by only assembling the unit. 

Particularly, considering the circumstances that supply 
of HRSG construction parts and securing of experienced 
construction personnel outside Japan are difficult, the 
5 modularization method is very advantageous in which, within 
a domestic equipment manufacturing factory having a technical 
capacity necessary for manufacturing equipment composing an 
HRSG, a full management system for quality control or process 
management, etc., and a large number of skilled personnel, the 

10 equipment is completed as part products divided into a plurality 
ofmodules, transported to the site and assembled . Particularly, 
development of a method in which an HRSG whose capacity is 
comparatively great among equipment composing a combined cycle 
power plant is manufactured as a plurality of divided modules 

15 in advance in a factory and the modules are assembled at the 
HRSG construction site has been demanded. 

An object of the invention is to provide an advantageous 
HRSG construction method in which components of an exhaust heat 
recovery boiler are manufactured and divided into a plurality 

20 of modules in a factory and then the modules are transported 
to the site and assembled, wherein heat exchanger tube panel 
modules are employed in this method. 

Another object of the invention is to provide an HRSG 



4 



construction method which prevents heat exchanger tube panels 
from being damaged during transportation, reduces 
transportation costs simultaneously, and reduces members to 
be wasted after installation, and heat exchanger tube modules 
5 to be used in this method. 

DISCLOSURE OF THE INVENTION 
The present invention provides a construction method for 
an exhaust heat recovery boiler which generates steam by 

10 arranging a heat exchanger tube bundle 3 within a casing 1 that 
forms a gas duct for almost horizontal flows of exhaust gas, 
wherein modules 25 each of which is obtained by housing a member 
including heat exchanger tube panels 23 each comprising a heat 
exchanger tube bundle 3 and headers 7 and 8 of the heat exchanger 

15 tube bundle 3, an upper casing 20 provided above the heat 
exchanger tube panel 23, and support beams 22 for the heat 
exchanger tube panel provided on the upper surface of the upper 
casing 20 in a transportation frame 24, are manufactured by 
a necessary size and number according to design specifications 

20 of the exhaust heat recovery boiler, structural members for 
supporting the modules 25, including ceiling part support beams 
33 and 34 and side casings la and lb and a bottom casing 1c 
of the exhaust heat recovery boiler except for the ceiling part 
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are constructed in advance at a construction site, and at the 
construction site of the exhaust heat recovery boiler, the 
modules 25 are suspended from above between adjacent ceiling 
part support beams 33, whereby the heat exchanger tube panel 
5 support beams 22 of respective modules 25 are disposed at the 
set heights of the ceiling part support beams 33 and the support 
beams 22 and 33 are connected and fixed to each other via 
connecting steel plates 36, 39, and 40. 

In the above-mentioned exhaust heat recovery boiler 

10 construction method, at a construction site of the exhaust heat 
recovery boiler, it is possible that surfaces of each module 
25 which will be set perpendicular to the gas flow are set to 
the upper and lower sides and the module is temporarily fixed 
onto a standing jig 37, the standing jig 37 with the module 

15 25 placed is propped up so that the lengthwise direction of 
the standing j ig 37 is turned to be vertical at a position adj acent 
to the side casing la or lb of the exhaust heat recovery boiler 
by a crane 42, and next, surfaces of the module 25 which will 
be set perpendicular to the gas flow are arranged so as to be 

20 parallel with the side casing la or lb of the exhaust heat recovery 
boiler and the standing jig 37 is temporarily fixed to the side 
casing la or lb, and the target to be lifted by the crane 42 
is changed into the heat exchanger tube panel support beams 
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22 of the module 25 placed inside the standing j ig 37 temporarily 
fixed to the side casing la or lb, the module 25 is lifted so 
as to come off the standing jig 37, and the module 25 lifted 
by the crane 42 is suspended from above between adjacent ceiling 
5 part support beams 33 of the supporting structural members of 
the exhaust heat recovery boiler. 

Furthermore, in the exhaust heat recovery boiler 
construction method, the following method may be employed in 
which the heat exchanger tube panel support beams 22 of each 

10 module 25 are set at the set heights of the ceiling part support 
beams 33 and both support beams 22 and 33 are connected and 
fixed to each other via first connecting steel plates 36, and 
thereafter, gaps created between the upper casing 20 of each 
module 25 and the ceiling part support beams 33 are closed by 

15 a second steel plate 39, and the upper casing 20, the ceiling 
part support beams 22 , and the second steel plate 39 are connected 
by means of welding. 

Furthermore, it is possible that a heat insulator 13 is 
provided below the upper casing 20 of each module 25, the upper 

20 headers 7 are provided with connecting pipes for circulation 
of steam or water, and header supports 11 are provided so as 
to be suspended from the heat exchanger tube panel support beams 
22 between the upper casing 20 and the upper headers 7 of each 
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module 25. 

Furthermore, the invention provides heat exchanger tube 
panel modules 25 for construction of an exhaust heat recovery 
boiler, wherein one module unit is composed of a member, 
5 including heat exchanger tube panels 23 each composed of a heat 
exchanger tube bundle 3 and headers 7 and 8 for the heat exchanger 
tube bundle 3, an upper casing 20 provided above the heat 
exchanger tube panel 23, and support beams 22 for the heat 
exchanger tube panel provided on the upper surface of the upper 

10 casing 20, and a transportation frame 24 formed of a rigid body 
enclosing the member, and the heat exchanger tube panels 23 
of the one module unit are provided with vibration isolating 
supports 18 at predetermined intervals to prevent contact 
between heat exchanger tubes 6 adjacent to each other in a 

15 direction crossing the lengthwise direction of the heat 
exchanger bundle 3. 

In the above-mentioned heat exchanger tube panel module 
25, a shake preventive fixing member 32 to be disposed between 
the end of the vibration isolating support 18 and the 

20 transportation frame 24 is provided. 

In the invention, in the heat exchanger tube panel module 
25 obtained by housing a member including the heat exchanger 
tube panels 23 each includes the heat exchanger tube bundle 
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3 and headers 7 and 8 for the heat exchanger tube bundle 3, 
the upper casing 20 provided above the heat exchanger tube panel 
23, and the support beams 22 for the heat exchanger tube panel 
provided on the upper surface of the upper casing 20 inside 
5 the transportation frame 24, the heat exchanger tube panels 
23 can be fixed by the transportation frame 24 and are prevented 
from being damaged due to shaking during transportation. 

Particularly, by providing shake preventive fixing 
members 32 between the vibration isolating supports 18, 26, 

10 27, 32 and the transportation frame 24 , the effect of preventing 
damage due to shaking during transportation is increased. 

Furthermore, since the supporting structural members 
including the ceiling part support beams 33 and 34 and the side 
casings la and lb and the bottom casing lc of the HRSG except 

15 for the ceiling part are constructed in advance at the HRSG 
construction site, by using the standing jig 37 and the crane 
42, the transportation frame 24 is detached from the heat 
exchanger tube panel module 25 and the heat exchanger tube panel 
support beams 22 of each module 25 are arranged at the set heights 

20 of the ceiling part support beams 33 by being suspended from 
above between adjacent ceiling part support beams 33, and the 
support beams 22 and 33 are connected and fixed via the connecting 
steel plates 36, 39, and 40. 
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As mentioned above, the heat exchanger tube panel modules 
25 are manufactured in a manufacturing factory, and then the 
modules 2 5 are transported to the construction site and installed 
on site, whereby installation of the heat exchanger tube panels 
5 23 is completed along with the casing 1 for an HRSG, the dangerous 
construction work at the upper side inside the casing 1 of the 
HRSG is eliminated, setting up of scaffolds and dismounting 
thereof become unnecessary, and the heat exchanger tube panels 
23 can be easily installed in the casing 1 of the HRSG within 
10 a short period of time, so that the HRSG can be constructed 
within a short work period. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic block diagram of a horizontal exhaust 
15 heat recovery boiler having a supporting burner inside. 

Fig. 2 is a block diagram of a heat exchanger tube bundle 
disposed inside a casing of the HRSG, viewed in a section 
orthogonal to a gas flow direction of the exhaust heat recovery 
boiler . 

20 Fig. 3 is a block diagram of the heat exchanger tube bundle 

disposed inside the casing of the HRSG, viewed in a section 
in the gas flow direction of the exhaust heat recovery boiler. 

Fig. 4 is a perspective view of a heat exchanger tube 
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panel module. 

Fig. 5 is a perspective view of upper headers and an upper 
casing part of the heat exchanger tube panel module. 

Figs . 6 are side views of a shake preventive fixing member 
5 of the heat exchanger tube panel module. 

Fig. 7 is a side view of a shake preventive fixing member 
of the heat exchanger tube panel module. 

Fig. 8 is a perspective view of a casing constructed in 
advance at the construction site of the HRSG. 
10 Figs . 9 are side views showing conditions where the module 

is placed on a module standing jig. 

Fig. 10 is a side view showing a condition where the module 
is lifted by the standing jig. 

Fig. 11 is a plan view showing the condition where the 
15 module is lifted by the standing jig. 

Fig. 12 is a view showing a condition where only the module 
is lifted by a crane while the standing jig is supported onto 
the casing side surface. 

Figs . 13 are side views of the vicinity of the upper casing 
20 of the module inserted into the casing from one opening at the 
ceiling part of the casing of the HRSG (A-A line cross section 
of Fig. 8 after attachment of the heat exchanger tube part) . 

Fig. 14 is a perspective view of heat exchanger tube panels 
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arranged in parallel in the gas path width direction of the 
exhaust heat recovery boiler as an embodiment of the invention. 
Fig. 15 is a plan view of Fig. 14. 

Fig. 16 is a plan view of the portion of heat exchanger 
5 tube panels arranged in parallel in a gas path width direction 
of a conventional exhaust heat recovery boiler. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Amodularization method of an exhaust heat recovery boiler 
10 as an embodiment of the invention is described with reference 
to the drawings. 

Fig. 2 shows a section orthogonal to the gas flow direction 
of the exhaust heat recovery boiler, and Fig. 3 shows a section 
in the gas flow direction of the exhaust heat recovery boiler. 
15 Fig. 2 corresponds to a sectional view of the arrow along the 
A-A line of Fig. 1, and Fig. 3 corresponds to a sectional view 
of the arrow along the A-A line of Fig. 2. 

A heat exchanger tube panel 23 of the exhaust heat recovery 
boiler comprises, as shown in Fig. 2 and Fig. 3, heat exchanger 
20 tubes 6, upper headers 7, lower headers 8, upper connecting 
pipes 9, and lower connecting pipes 10, and the heat exchanger 
tubes 6 are supported by heat exchanger tube panel support beams 
22 via header supports 11 at the upper side. The outer 
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circumference of the heat exchanger tube panel 23 is covered 
by the casing 1 and an inner casing 12 and an heat insulator 
13 filled between the casing 1 and the inner casing 12, and 
is supported by heat exchanger tube panel support beams 22. 
5 Fins 16 (partially shown) are wound around the outer 
circumferences of the heat exchanger tubes 6, and a plurality 
of fin-wound heat exchanger tubes 6 are arranged in a staggered 
manner with respect to the exhaust gas flow direction. When 
exhaust gas G passes between the heat exchanger tubes 6, if 

10 the flow rate thereof becomes higher than a predetermined rate, 
due to interference between the fluid force of the passing 
exhaust gas G and the rigidity of the heat exchanger tubes 6 
forming the channel of the exhaust gas G, a phenomenon called 
fluid elastic vibrations in which the heat exchanger tubes 6 

15 self-excitedly vibrate may occur. In order to prevent the fluid 
elastic vibrations and contacts between the front and back and 
left and right heat exchanger tubes 6, the heat exchanger tubes 
are bundled by vibration isolating supports 18 provided in a 
direction orthogonal to the tube axes. 

20 Fig. 4 is a perspective view of the heat exchanger tube 

panel module 25. The heat exchanger tube panel 23 comprising 
a bundle of a plurality of heat exchanger tubes 6 and headers 
7 and 8 is divided into a plurality and modularized, and the 
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respective obtained heat exchanger tube panel module 25 
(hereinafter, simply referred to as module 25) is housed into 
a transportation frame 24. One transportation frame 24 houses 
approximately 600 heat exchanger tubes 6, upper and lower headers 
5 7 and 8 thereof, upper and lower connecting pipes 9 and 10, 
and furthermore, inner casings 1 9 , heat insulators 2 1 , and upper 
casings 20, and heat exchanger tube panel support beams 22, 
etc., for the heat exchanger tubes in a unified manner. Fig. 
5 is a perspective view showing the part of the upper headers 

10 7 and the upper casings 1, 12, and 13 (19 through 21) . 

In an HRSG for a combined cycle power plant whose steam 
temperature is of a 1300°C class, the panels are divided into 
two or three modules 25 in the width direction of the gas duct 
(direction orthogonal to the gas flow) , and divided into six 

15 through twelve modules 25 in the gas flow direction due to the 
layout of the heat exchanger tube bundle and transporting 
restrictions, and the modules 25 have different sizes in 
accordance with the layout positions inside the HRSG in some 
cases. The size of one module 25 is, for example, 26m in length, 

20 3 through 4.5m in width, and 1.5 through 4m in height. 

In each module 25, three through eight panels of fin-wound 
heat exchanger tube panels 23, upper connecting pipes 9 in which 
heated fluid circulates between the module and the headers of 
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another adjacent module 25, upper casings 20, heat insulators 
21 attached to the inner surfaces of the upper casings 20 and 
inner casings 19 are installed so as to satisfy the size of 
a completed product after installation at a construction site, 
5 and furthermore, on the upper casings 20, a predetermined number 
of heat exchanger tube panel support beams 22 formed of wide 
flange beams are attached, and supports 11 for supporting the 
upper headers 7 are provided inside the upper casings 20 
corresponding to the support beams 22 . The above-mentioned parts 

10 are attached so as to be enclosed by the transportation frame 
24 to form one module 25. 

The heat exchanger tube panels 23 to be arranged inside 
the HRSG casing 1 are only suspended and supported by the support 
beams 22 attached to the upper casings 20, and if they are not 

15 fixed by the transportation frame 24, they may be damaged due 
to shaking during transportation. 

In this embodiment, as shown in Fig. 6, a shake preventive 
fixing bolt 26 is provided between the vibration isolating 
support 18 and the transportation frame 24. After the shake 

20 preventive fixing bolt 26 that can be pressed is pressed against 
the end of the vibration isolating support 18 from outside of 
the transportation frame 24, and then fastened with a lock nut 
27 and fixed to the transportation frame 24 via the vibration 
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isolating support 18 (Fig. 6(a)) . When installing the module 
25 at an HRSG construction site, this fastening by the lock 
nut 27 is loosened to release the pressure of the fixing bolt 
2 6 against the vibration isolating support 18 , whereby the module 
5 25 is detached from the transportation frame 24 (Fig. 6(b)) . 

Furthermore, it is also possible that a shake preventive 
fixing member having a plate with a length corresponding to 
the gap between the transportation frame 24 and the end of the 
vibration isolating support 18 is welded to both the 

10 transportation frame 24 and the vibration isolating support 
18, and this fixing member is cut after transportation although 
this is not shown . 

Furthermore, it is also possible that a timber plate with 
a thickness corresponding to the gap between the transportation 

15 frame 24 and the end of the vibration isolating support 18 is 
inserted into this gap, and after transportation, this plate 
is extracted. 

Moreover, it is still also possible that a filling material 
such as sand, a gel material, or the like is filled in necessary 
20 portions of the heat exchanger tube panels 23 inside the 
transportation frame 24, and after transportation, the filling 
material is extracted. 

Furthermore, it is also possible that the heat exchanger 
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tube panels 23 are prevented from being damaged during 
transportation by a shake preventive fixing member 32 with a 
pair of rods 31 whose widths are changeable as shown in Fig. 
7. The fixing member 32 is a ladder-shaped structure formed 
5 by attaching a plurality of bridging arms 28 rotatably supported 
between the pair of rods 31, wherein a lever 30 unified with 
a cam 29 is rotated around the rotation center 29a of the cam 
29 provided on one rod 31 and the front end of the cam 29 is 
pressed against the other rod 31 to change the distance between 

10 the pair of rods 31. The fixing member 32 is inserted into the 
gap between the transportation frame 24 and the end of the 
vibration isolating support 18, the distance between the pair 
of rods 31 is adjusted by operating the cam-attached lever 30, 
and then the transportation frame 24 and the vibration isolating 

15 support 18 are fixed, and after transportation, the f ixingmember 
32 is detached by adjusting the cam-attached lever 30. 

The upper casings 20 inside the modules 25 are casing 
members which form the ceiling part of the HRSG casing 1 by 
joining the upper casings 20 of adjacent modules 25, and as 

20 shown in Fig. 8, at the HRSG construction site, the HRSG casing 
1 is constructed in advance by casing members except for the 
ceiling part (Fig. 8 shows only the corner part of the casing 
1) . This casing 1 comprises side casings la and lb and the bottom 
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casing 1c, and heat insulators 21 are attached to the inner 
surfaces of the side casings la and lb and the bottom casing 
lc, respectively,, and the respective casings are reinforced 
by a frame structure formed of unillustrated wide flange beams . 
5 At the HRSG ceiling part, no casing is provided, and the casing 
1 at the ceiling part is formed by joining the upper casings 
20 of the respective modules 25. The heat insulators 21 inside 
the modules 25 are members for forming heat insulators 13 which 
are attached to the casing 1 of the HRSG by joining of the heat 
10 insulators 21 of adjacent modules 25 . The inner casing 19 inside 
the modules 25 are members for forming the inner casing 12 of 
the HRSG by joining of the inner casings 19 of adjacent modules 
25. 

Ceiling part support beams 33 and 34 that simultaneously 
15 serve as supporting members formed of wide flange beams for 
joining the upper casings 20 of the respective modules 25 are 
provided in advance in a lattice pattern at the ceiling surface 
of the casing 1 at the construction site. 

The modules 25 that have arrived at the HRSG construction 
20 site are successively inserted into the opening of the casing 
1 between the support beams 33 and 34 of the ceiling part of 
the casing 1 from above, however, before this operation, each 
module 25 that has arrived at the site is placed on the module 
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standing jig 37 (Fig. 9(a) ) . Next, points of the module 25 are 
fixed to the module standing jig 37 (Fig. 9(b)), the 
transportation frame part (not shown) that obstructs lifting 
of the module 25 is removed, and simultaneously, the fixing 
5 members for preventing shake during transportation are also 
removed (Fig. 9(c)). 

At the set location of the standing jig 37 , the standing 
jig 37 is disposed so that the lengthwise direction thereof 
is along the lengthwise direction of the HRSG casing 1, that 

10 is, the gas duct of the HRSG. Therefore, as shown in the HRSG 
side view of Fig. 10, a wire of the crane 42 hooks a lifting 
beam 38 attached to the front end of the standing jig 37 to 
lift the upper casing 20 side of the module 25 upward. At this 
point, the standing jig 37 is lifted by the crane 42 so as to 

15 rotate around the base side of the standing jig 37, and when 
the lengthwise portion of the standing j ig 37 turns to be vertical 
to the ground, the surfaces of the heat exchanger tube panels 
23 on the standing jig 37 which will be set perpendicular to 
the gas flow (wide plane surfaces) becomes orthogonal to the 

20 side casing la of the HRSG, so that the standing jig 37 is rotated 
by 90 degrees by the crane 42 as shown in the HRSG plan view 
of Fig. 11 and the surfaces of the standing jig 37 which will 
be set perpendicular to the gas flow (wide plane surface) (HRSG 
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plan view) are made parallel to the side casing la, and then, 
the standing jig 37 is temporarily fixed to the side casing 
la. 

Thereby, as shown in Fig. 12, in the condition where the 
5 standing jig 37 is stably supported onto the side casing la, 
the crane 42 that has lifted the lifting beam 38 re-hooks the 
heat exchanger tube panel support beams 22 of the module 25 
and lifts only the module 25. At this point, since the wide 
plane surfaces of the heat exchanger tube panels 23 of the module 
10 25 which will be set perpendicular to the gas flow are in parallel 
to the gas flow direction of the HRSG, the module 25 is rotated 
by 90 degrees again in the lifted condition and brought down 
and inserted into the opening of the ceiling part of the casing 
1 of the HRSG. 

15 Fig. 13(a) is a side view (sectional view along A-A line 

of Fig. 8 after the heat exchanger tube panel part is attached) 
of the vicinity of the upper casing 20 of the module 25 inserted 
inside the casing 1 from one opening of the ceiling part of 
the casing 1 of the HRSG. The module 25 is brought down between 

20 the pair of ceiling part support beams 33 formed of wide flange 
beams provided at the ceiling part of the HRSG casing 1, and 
in this case, the upper support beam 22 of the module 25 is 
disposed at a position overlapped with supporting pieces 36 
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provided in advance on the side surfaces of the ceiling support 
beams 33 of the casing 1 and the support beam 22 and the support 
pieces 36 are connected to each other by rivets, and furthermore, 
the upper casing 20 and the supporting beams 33 are connected 
5 by means of welding to steel plates 3 9 applied to the gap portions 
between the upper casing 20 and the support beams 33. 

As shown in Fig. 13 (b) , it is also possible that the steel 
plates 39 are welded in advance below the pair of support beams 
33 formed of wide flange beams of the casing 1, and after the 

10 supporting pieces 36 provided on the side surfaces of the 
supporting beams 33 of the casing 1 and the upper support beams 
22 of the module 25 are connected by rivets, the upper casing 
20 of the module 25 and the steel plates 39 are connected by 
means of welding to each other by using steel plates 40 applied 

15 to the gap portions between the upper casing 20 and the steel 
plates 39. In this case, welding can be carried out from the 
upper side of the ceiling part of the casing 1, and this improves 
the connecting workability. 

Thereby, by installing the heat exchanger tube panel 

20 modules 25 on site, installation of the heat exchanger tube 
bundle is completed along with the HRSG casing 1. Furthermore, 
in this embodiment, since dangerous construction work at the 
upper side inside the casing 1 of the HRSG is eliminated, setting 
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up of scaffolds and dismounting thereof also become unnecessary, 
and the heat exchanger tube panels 23 can be easily installed 
into the casing 1 of the HRSG in a short period of time, so 
that the HRSG can be constructed within a short work period. 
5 Furthermore, only the heat exchanger tube panels 23 

arranged in parallel in the gas path width direction of the 
exhaust heat recovery boiler of an embodiment of the invention 
are shown in the perspective view of Fig. 14 and the plan view 
of Fig. 15, wherein baffle plates 45 are provided on the side 

10 surfaces along the gas flow of the heat exchanger tube panels 
23, and gas short pass preventive plates 46 for preventing short 
pass of gas are further provided. 

Both side surfaces of each heat exchanger tube plate panel 
23 are provided with baffle plates 45, and these prevent short 

15 pass of gas from the gap between the heat exchanger tube panel 
23 and the casing 1, however, the gaps between the heat exchanger 
tube panels 23 arranged in parallel in the gas path width 
direction of the exhaust heat recovery boiler as in this 
embodiment cannot be filled up by only the baffle plates 45. 

20 The reason for this is that provision of the gap between the 
adjacent heat exchanger tube panels 23 is necessary for the 
installation work of the heat exchanger tube panels 23 and 
thermal elongation of the panels 23. 
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If the gap is left as it is, gas passes through the gap, 
and as a result, the gas amount to pass through the heat exchanger 
tube panels 23 is reduced and the amount of recovered heat is 
lowered. Therefore, conventionally, after installation of the 
5 heat exchanger tube panels 23, in the gap between the heat 
exchanger tube panels 23, as shown in the plan view of Fig. 
16, gas short pass preventive plates 47 are set at the gas inlet 
and the gas outlet between the baffle plates 45 of adjacent 
panels 23. However, since the gas short pass preventive plates 

10 47 are set after setting up scaffolds in the elevation direction 
including high locations, safety measures , etc., such as worker 
falling prevention measures for works at high locations are 
taken, and this lengthens the installation work period. 

Therefore, in this embodiment, gas short pass preventive 

15 plates 46 are attached in advance in the factory, etc., to the 
baffle plates 45 of one of adjacent heat exchanger tube panels 
23 at positions corresponding to the gas inlet and gas outlet 
of the respective heat exchanger tube panels 23 and brought 
into the construction site, and the heat exchanger tube panel 

20 23 attached with the gas short pass preventive plates 46 is 
installed first. One side surface of the rectangular gas short 
pass preventive plate 46 is attached to the baffle plate 45, 
and the opposite side surface is left free. 
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After the heat exchanger tube panel 23 attached with the 
gas short pass preventive plates 46 is installed at a 
construction site, the other adjacent heat exchanger tube panel 
23 without the gas short pass preventive plates 46 arranged 
5 in parallel is installed, and at this point, the other heat 
exchanger tube panels 23 are installed so that the gas short 
pass preventive plates 46 are in contact with the baffle plates 
45 of the opposite heat exchanger tube panel 23. 

Thereby, when gas flows, the free side surfaces of the 
10 gas short pass preventive plates 46 come into pressure-contact 
with the baffle plates 45 of the opposite heat exchanger tube 
panel 23 at the gas inlet side, the gap between the two heat 
exchanger tube panels 23 is eliminated, and gas short pass is 
prevented. 

15 Furthermore, when the free side surfaces of the gas short 

pass preventive plates 46 are folded, the gas flow is efficiently 
trapped into the folded portions, so that the gas short pass 
preventive plates 46 aremore securely pressed against the baffle 
plates 45 of the opposite heat exchanger tube panels 23, whereby 

20 the gap is eliminated and gas short pass is reliably prevented. 

As mentioned above, by attaching in advance the gas short 
pass preventive plates 46 to the baffle plates 45 provided on 
both side surfaces of each heat exchanger tube panel 23 at the 
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equipment factory, etc., it becomes unnecessary to set scaffolds 
for attachment works at the HRSG construction site, and this 
shortens the installation work period of the gas short pass 
preventive plates 46 and secures safety in the installation 
5 work. 

Industrial Applicability 

In the invention, by employing a construction in which 
a part (module frames 24 and 25) of structual members including 

10 main columns 33 and main beams 34 of an HRSG are commonly used 
as components of the heat exchanger tube panel modules 20, in 
a case where the heat exchanger tube bundle modules 20 of the 
exhaust heat recovery boiler are installed at a construction 
site, a structure with high installation workability at the 

15 HRSG construction site can be applied to joint portions between 
the modules 20 and between the modules 20 and the structual 
members of the HRSG. 

Furthermore, the bottom beams 36 as structual members 
set in advance at the HRSG construction site are made wider 

20 than the main columns 33, whereby the installation work labor 
of the heat exchanger tube panel modules 20 can be reduced, 
the construction process of the combined cycle power plant can 
be rationalized, and the local installation cost s can be reduced. 
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Furthermore, after construction of the HRSG, the module 
frames 24 and 25 serve as a part of the structual members of 
the HRSG such as the main columns 33 and the main beams 34, 
so that it is advantageous that members to be scrapped after 
5 construction are virtually nil. 

Furthermore, since shake preventive fixing members are 
provided between the vibration isolating supports 18 arranged 
at predetermined intervals and the casing 1 to prevent contact 
between adjacent heat exchanger tubes 6 during transportation 

10 of the heat exchanger tube panel modules 20, the heat exchanger 
tube panel modules 20 can be prevented from being damaged during 
transportation, whereby transportation of the heat exchanger 
tube panel modules 20 to a remote site becomes easy. 

Furthermore, between two heat exchanger tube panels 23 

15 adjacent in the gas path width direction (direction orthogonal 
to the gas flow) , a gas short pass preventive plate 4 6 is provided 
on one side surface of which is connected to the baffle plate 
45 of one of the heat exchanger tube panels 23 and the other 
side surface of which comes into contact with the baffle plate 

20 45 of the other heat exchanger tube panel 23, and in particular, 
by folding the side surface of the gas short pass preventive 
plate 46 which comes into contact with the baffle plate 45 of 
the heat exchanger tube panel 23 toward the upstream side inside 
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the gas duct, gas short pass between the two heat exchanger 
tube panels 23 is prevented, whereby heat retained in gas can 
be efficiently recovered. 

Furthermore, by attaching in advance one-side surfaces 
5 of the gas short pass preventive plates 46 to the baffle plates 
45 of the heat exchanger tube panels 23 on one side, the heat 
exchanger tube panels 23 with the gas short pass preventive 
plates 4 6 can be set without internal furnace scaffolds at the 
HRSG construction site, and this shortens the installation work 
10 period and is preferable in terms of safety of the installation 
work since works at high locations are eliminated. 
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